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[Designation of Document] SPECIFICATION 

[Title of the Invention] Optical Recording Medium 

[Claims] 

[Claim 1] An optical recording medium comprising a 
recording layer having guide grooves formed over a 
substrate, 

characterized in that the width of land portions 
defined by said guide grooves fluctuates in a track 
direction for a period of one integer- th of a reference 
clock . 

[Claim 2] An optical recording medium comprising a 
recording layer formed over a substrate and including land 
portions and groove portions formed alternately, 

characterized in that the width of the land portions 
fluctuates in a track direction for a period of one 
integer- th of a reference clock. 

[Claim 3] An optical recording medium as set forth in 
Claim 2, 

wherein the optical recording medium is a land/groove 
type recording medium. 

[Claim 4] An optical recording medium as set forth in any 
of Claims 1 to 3 , 

wherein the fluctuation of said land portions is no 

less than ± 10 % of the track pitch. 

[Claim 5] An optical recording medium as set forth in any 
of Claims 1 to 4, 

wherein the track pitch of said recording layer is no 
more than a spot diameter of a reproduced beam. 
[Claim 6] An optical recording medium as set forth in any 
of Claims 1 to 5, 

wherein the fluctuation of the width of the land 
portions is synchronized between the adjoining tracks of 
the recording layer. 

[Claim 7] An optical recording medium as set forth in any 
of Claims 1 to 6, 

wherein the fluctuation period of the width of said 
land portions is no more than the resolution of the spot of 
the reproduced beam. 

[Claim 8] An optical recording medium as set forth in any 
of Claims 1 to 7, 

wherein the optical recording medium is one of a 
magneto-optical recording medium, a phase change type 
recording medium and a thermal deformation type recording 
medium . 

[Claim 9] An optical recording medium as set forth in any 
of Claims 1 to 8 , 
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wherein the recording/reproduction of a signal is 
performed by a mark edge method. 
[Detailed Description of the Invention] 
[0001] 

[Application Field in Industry] The present invention 
relates to an optical recording medium capable of 
performing a high-density recording and, more particularly, 
to an optical recording medium enabled to reduce the jitter 
of a recording mark by having a specific track structure. 

[0002] 

[Prior Art] In accordance with a development of 

information technology and an increase in the quantity of 
information of recent years, an optical memory such as an 
optical disk has been demanded to record in a higher 
density. In order to improve the recording density of the 
optical memory, the wavelength of the recording beam is 
shortened, and the density of the track is raised. As a 
technique for improving the track density of the magneto- 
optical disk, there has been disclosed in Thesis Tu A4 of 
SOM'94 (Cross-Talk Analysis of Land/Groove Magneto-Optical 
Recording) , for example, a technique called the 
"land/groove recording" for improving the track density 
while suppressing the cross-talk from the adjoining track. 
According to this technique, as shown in Fig. 2, the 
information recording track is constructed of land portions 
2 (or ridges) and groove portions 3 (or recesses) , which 
are alternately arranged and of which the groove portions 3 
also function as the recording layer. In this track 
structure, the cross-talk from the adjoining track is 
reduced by adjusting the step between the land portions 2 
and the groove portions 3 properly. 

[0003] 

[Problems to Be Solved by the Invention] The 
aforementioned land/groove recording technique is effective 
for improving the recording density in the direction 
perpendicular to the track, but an improvement in the 
linear recording density is required for realizing a higher 
density. At this stage, a major factor for restricting the 
increase in the linear recording density of the magneto- 
optical medium such as the optical disk is the jitter of 
the recording pattern. In the magneto-optical disk or the 
like having tracking guide grooves, for example, it is 
conceivable to reduce the jitter by adjusting the formation 
of the recording mark, as recorded in the land portions 
defined between the guide grooves, highly precisely. In 
the optical recording medium having a high track density 
such as the aforementioned land/groove recording, on the 
other hand, fine corrugations are heterogeneous ly present 
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in the groove slopes at the boundaries between the land 
portions and the groove portions so that the medium noise 
is easily caused by that heterogeneousness to invite the 
deterioration in the jitter. In order to further increase 
the linear recording density of the magneto-optical medium, 
therefore, it is an important target to reduce the jitter 
of the recording pattern. 

[0004] The invention contemplates to provide a novel 
optical recording medium capable of reducing the jitter of 
the recording pattern effectively. 

[0005] 

[Means for Solving the Problems] According to a first mode 
of the invention, there is provided an optical recording 
medium comprising a recording layer having guide grooves 
formed over a substrate. The optical recording medium is 
characterized in that the width of land portions defined by 
the guide grooves fluctuates in a track direction for a 
period of one integer- th of a reference clock. 

[0006] According to a second mode of the invention, there 
is provided an optical recording medium comprising a 
recording layer formed over a substrate and including land 
portions and groove portions formed alternately. The 
optical recording medium is characterized in that the width 
of the land portions fluctuates in a track direction for a 
period of one integer-th of a reference clock. A proper 
optical recording medium of this type is a land/groove type 
recording medium. 

[0007] In the optical recording medium, the fluctuation of 
the land portions is preferably no less than ± 10 % of the 
track pitch for controlling the formation of the recording 
mark effectively by the fluctuation of the width of the 
land portions. A more preferable range is no less than 20 
%. 

[0008] In the optical recording medium of the invention, 
the track pitch of the recording layer is preferably no 
more than a spot diameter of a reproduced beam, because the 
recording mark can be the more easily controlled by the 
fluctuation of the width of the land portions by the 
narrower medium. 

[0009] In order to reduce the jitter of the recording mark 
more effectively, in the optical recording medium of the 
invention, the fluctuation of the width of the land 
portions is preferably synchronized between the adjoining 
tracks of the recording layer. In order that the width 
fluctuation of the recording mark accompanying the width 
fluctuation of the land portions may not be detected as the 
signal, the fluctuation period of the width of the land 
portions is preferably no more than the resolution of the 
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spot of the reproduced beam. 

[0010] The optical recording medium of the invention is 
preferably one of a magneto-optical recording medium, a 
phase change type recording medium and a thermal 
deformation type recording medium. The 

recording/reproduction of a signal is preferably performed 
by a mark edge method. 

[0011] 

[Functions] One example of the recording track of the 
optical recording medium of the invention is illustrated in 
Fig. 7{c). Land portions 28 are defined by meandering 
guide grooves 26 so that their width fluctuates for a 
period of one integer- th of the reference clock. As a 
result, the width of the recording mark, as recorded in the 
land portions, also fluctuates. The end portion of the 
recording mark is easily suppressed from its grows by the 
narrow regions of the land portions. By adopting such land 
portion shape, the mark end portions are hard to fluctuate 
so that the jitter of the recording mark can be lowered. 
In the invention, the width period of the land portions is 
set to one integer- th of the clock, so that the end portion 
position of the recording mark to be suppressed by the 
width fluctuation of the land portions may be highly 
precisely synchronized with the reference clock. 

[0012] When the optical recording medium of the invention 
is applied to the recording media utilizing the thermal 
characteristics such as the magneto-optical recording 
medium or the phase change type recording medium, the 
growth of the recording pattern, as recorded because the 
magnetic characteristics and the thermal conductivity 
characteristics of the recording film are different between 
the flat portions of the recording track and the guide 
groove portions (or the slope portions) , is suppressed by 
the fluctuation period of the width of the land portions so 
that the further jitter reducing effect can be obtained. 
The high-density recording can be achieved while further 
reducing the jitter of the recording mark, as caused by the 
heterogeneousness of the slope surfaces forming the 
boundaries between the land portions and the groove 
portions, when the optical recording medium of the 
invention is applied to the magneto-optical medium of the 
land/groove recording type, in which the recording layer is 
constructed of the land portions and the groove portions. 

[0013] 

[Embodiment] An embodiment of an optical recording medium 
of the invention will be described with reference to the 
drawing, and it presents only one specific example but 
should not limit the invention. 
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[0014] Embodiment 1 

A substrate for a magneto-optical disk is 
manufactured by using an original disk manufacturing 
apparatus shown in Fig. 5. In this example, there is 
manufactured a magneto-optical disk of the land/groove 
recording type in which a recording track is constructed of 
a land portion and a groove portion having equal areas. 
The original disk manufacturing apparatus is constructed 
mainly of: an argon laser 11 acting as a light source for 
exposing a photoresist, as applied to the surface of an 
original disk 23; an acoustooptic (AO) modulator 16 for 
modulating the laser beam; and an AO deflector 18 for 
deflecting the laser beam in the radial direction of the 
original disk 23 . The laser beam, as emitted from the 
argon laser 11, is transmitted through the AO modulator 16 
and is then introduced into the AO deflector 18, and a 
predetermined frequency signal, as FM-modulated, is 
inputted to the AO deflector 18 to deflect the laser beam 
passing through the AO deflector 18, with the 
aforementioned frequency. The original disk 23 being 
turned is irradiated with the laser beam through mirrors 17 
and 21 and an objective lens 22. At this time, the beam, 
as having emanated the laser 11 and reflected downward by a 
beam splitter 12, is cut off by a shutter 13. The 
behavior, in which the original disk 23 is exposed by the 
laser beam spot, is illustrated in Fig. 6. The laser beam 
is deflected with the aforementioned period in the radial 
direction of the original disk 23 so that it wobbles, as 
illustrated in Fig. 6. In this example, a meandering track 
is drawn, as indicated by dotted lines in Fig. 6, on the 
photoresist by the wobbling actions. The turning track 
next to the exposed one is not exposed so that the original 
disk 23 may be exposed by every other tracks. At the end 
of the exposure, the optical disk original disk, in which 
the widths of the land portions and the groove portions are 
fluctuated for a constant period, can be obtained by 
etching the original disk 23. The land portions correspond 
to the recorded track portions left unetched, and the 
groove portions correspond to the etched lower recording 
track portions. To the pre -format region, there has been 
the later-described format information as pits. 
[0015] On the other hand, another means for obtaining a 
latent image of the optical disk original disk having the 
periodically fluctuating groove width may be exemplified by 
inputting a signal of a constant frequency to the AO 
deflector 18 and by changing the signal intensity as 
inputted to the AO deflector periodically to change the 
laser beam intensity. In this case, the widths of the land 
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portions and the groove portions of the track can be 
periodically fluctuated without wobbling the laser beam 
spot. By a similar principle, on the other hand, the 
intensity of the beam may be modulated by turning OFF the 
signal to be inputted to the AO modulator and by using an 
EO modulator 20 with the shutter 13 being opened. 
[0016] By using the disk original disk manufactured by the 
aforementioned method, a resin substrate is obtained by the 
injection molding. In order to manufacture an optical 
magnetic disk having the structure shown in Fig. 3, a first 
dielectric layer 5, a magneto-optical recording layer 6, a 
second dielectric layer 7 and a reflecting layer 8 are 
laminated over a substrate 4 by a dry process such as the 
sputtering method, and a protecting layer 9 is finally 
applied. A portion of the inner circumferential portion of 
the magneto-optical disk shown in Fig. 3 is perspectively 
shown in Fig. 1. Here, the protecting layer 9 is omitted 
from Fig. 1 so as to show the structure of the recording 
track conceptionally . 

[0017] The magneto-optical disk thus obtained is formatted 
clock by the zcav in which a reproducing reference clock is 
stepwise changed from the inner circumference of 24 ns to 
the outer circumference of 12 ns . In this magneto-optical 
disk, the size corresponding to a reference clock IT is 
about 0.23 microns, the fluctuating period of the width of 
the land portions of the recording track is synchronized 
with the reference clock of the medium and equalized to 
about 0.23 microns. The reference clock and the 

fluctuating period of the track land portions can be 
synchronized by synchronizing the formation of pits for 
generating the reference clock and the aforementioned 
wobbling actions at the time of manufacturing the original 
disk. On the other hand, the distance corresponding to the 
track pitch of the optical recording medium from the center 
of the groove portion to the center of the land portion was 
set to about 0.7 microns. The fluctuation of the land 
portions of the recording track was ± 0.14 microns with 
respect to the track pitch of 0.7 microns. This 
fluctuation is preferably ± 10 % or more of the track pitch 
and more preferably 20 % or more so as to control the 
formation of the recording mark effectively by the 
fluctuation of the width of the land portions. The 
difference in the height between the land portions and the 
groove portions can be set to X./8 to A./4 if the wavelength 
of the reproduced beam is designated by X. This height 
difference can be adjusted by changing the thickness of the 
photoresist to be applied to the original disk for the 
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magneto-optical disk. 

[0018] The magneto-optical disk thus manufactured is 
recorded with a sample signal. This magneto-optical disk 
is of the land/groove type so that the magneto-optical 
signal is recorded in both the groove portions and the land 
portions in synchronism with the fluctuation in the width 
of the land portions. Here, in order to record both the 
groove portions and the land portions while suppressing the 
jitter to a low level, the width fluctuation of the land 
portion of at least the adjoining track is desirably 
registered in the phase. This can be executed by 
synchronizing the turning spindle of the original disk 
manufacturing apparatus rotationally with the index signal. 
In the groove portions and the land portions of the 
magneto-optical disk obtained in the aforementioned 
example, the phase difference of the recording/reproducing 
reference lock is n. 

[0019] Fig. 7 illustrates the sample signal recorded in 
the magneto-optical disk obtained in Embodiment 1, the 
recorded recording mark and the reproduced signal together 
with the reference clock. Fig. 4 plots the jitter value of 
the case, in which the sample signal recorded in the 
magneto-optical disk obtained by this embodiment is 
reproduced, and the jitter value of the medium of the prior 
art (or comparison) against the recording power. The 
jitters were measured by providing a mark (of 0.46 microns) 
corresponding to 2T at a linear velocity of 19 m/s with a 
space corresponding to 2T. The recording power for the 
minimum jitter was 6.0 mW (for a spot of a laser length X = 
680 nm and NA = 0.55) . The magneto-optical disk used as 
the medium of the prior art had a track pitch of 0.7 
microns and the area ratio of the land portions to the 
groove portions of 1 : 1. The jitter value of the 
comparison is a reference clock ratio of 0.5 even with the 
optimum recording power, whereas the jitter value of the 
magneto-optical disk of the invention is as low as about 
0.33. A higher effect can be obtained in combination with 
a high-density recording medium in which the jitter at the 
recording time is liable to take a large value, as in the 
land/groove recording. 

[0020] The foregoing embodiment has been described 

exclusively on the example in which the invention is 
applied to the magneto-optical disk, and the invention 
should not be limited thereto but could be applied to a 
variety of optical recording media. In the invention, the 
guide groove or track shape of the optical recording medium 
periodically fluctuates in synchronism with the reference 
clock for the medium reproduction so that the heat transfer 
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characteristics, the surface tension characteristics, the 
internal stress characteristics and so on also fluctuate 
periodically. Thus, the invention is effective for all the 
recording media accompanied by the thermal recording 
process including the magneto-optical recording medium, 
such as the rewrite type or additional write type phase 
change recording medium or thermal deformation recording 
medium. On the other hand, the foregoing description is 
made on the structure in which the width of the guide 
grooves fluctuates for the same period as that of the 
reference clock of the medium. However, the invention 
should not be limited thereto but may effect the 
fluctuation for the period of one integer-th such as one 
half or one third of the reference clock of the medium. In 
order that the fluctuation of the width of the land 
portions may not be detected as the signal fluctuation, 
however, the fluctuation period is desirably less than the 
resolution of the condensed spot of the reproduced beam. 
[0021] 

[Effects of the Invention] The optical recording medium of 
the invention can fix the fluctuation period of the medium 
noise and reduce the jitter. When the invention is applied 
to the thermal recording media such as the magneto-optical 
recording medium, the phase change type recording medium, 
the thermal deformation type recording medium, the growth 
of the recording pattern, as might otherwise be recorded 
because the thermal conductivity characteristics, the 
internal stress and the surface tension characteristics are 
difference between the track flat portions and the slope 
portions, is controlled by the period of the width 
fluctuation of the land portions so that the jitter can be 
further reduced. On the other hand, the jitter can be more 
effectively reduced when the optical recording medium of 
the invention is combined with the land/groove recording to 
be performed on both the land portions and the groove 
portions in which the recording of the information is 
performed in both the land portions and the groove portions 
formed alternately. 

[Brief Description of the Drawings] 

[Fig. 1] A perspective view showing a section of an inner 
circumferential portion of an magneto-optical disk obtained 
by an embodiment of the invention. 

[Fig. 2] A perspective view showing a disk section of a 
land/groove recording type . 

[Fig. 3] A schematic view of a section of the magneto- 
optical disk obtained by the embodiment of the invention. 
[Fig. 4] A graph plotting jitter characteristics against 
the recording powers of the magneto-optical disk of the 
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invention and the magneto-optical disk of the prior art. 
[Fig. 5] A schematic diagram of an optical disk original 
disk manufacturing apparatus used in the embodiment of the 
invention . 

[Fig. 6] A diagram illustrating the behavior in which the 
photosensitive resist of the original disk is exposed with 
a wobbling laser beam by the apparatus of Fig. 5. 

[Fig. 7] Illustrates the sample recording signal, as 
recorded in the magneto-optical disk obtained by the 
embodiment of the invention, the recorded mark recorded in 
the land portions of the track, and the reproduced signal. 

[Designations of Reference Numerals] 

1 Optical Disk 

2 Land Portion 

3 Groove Portion 

4 Substrate 

5 First Dielectric Layer 

6 Photo-Electromagnetic Recording Film 

7 Second Dielectric Layer 

8 Reflecting Layer 

9 Protecting Layer 
16 AO Modulator 

18 AO Deflector 

26 Guide Groove 

27 Recording Mark 

28 Land Portion 
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[Designation of Document] ABSTRACT 
[Abstract] 

[Object] To provide a novel optical recording medium 
capable of reducing the jitter of a recording pattern 
effectively. 

[Constitution] An optical recording medium including a 
recording layer having a guide groove formed, over a 
substrate. The width of land portions defined by the guide 
groove fluctuates in a track direction for a period of one 
integer- th of a reference clock. When a signal is recorded 
in a magneto-optical disk or a phase change type optical 
disk, it is possible to suppress the growth of a recording 
pattern . 
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(54) [Title of the Invention] Optical memory medium 
(57) [Abstract] 

[Objective] To provide a new optical memory medium that can effectively reduce recording 
pattern jitter. 

[Constitution] This medium is an optical recording medium that has a recording layer on a 
substrate in which guide grooves are formed. The width of the land portion* that is delineated by 
the guide groove varies in a period of 1/integer of the reference clock in the tracking direction. 
Growth of the recording pattern when recording signals to magneto-optical disks or phase- 
varying optical disks can be suppressed. 
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<FIGURE> 
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(b) Recording signal 

(c) Magneto-optical recording marks 
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